Considerable research has demonstrated an illusory causation effect in which visually salient people are perceived as more causal of events in a social interaction than their nonsalient counterparts. The present studies extended this work to the realm of auditory salience. Two determinants of auditory salience were manipulated-the intensity of a speaker's voice and the sex of a speaker's voice. As predicted, subjects attended more to a 75-dB (A) than to a 70-dB voice on a binaural listening test, and subjects attributed more causality to an actor in a two-person conversation when his voice was 75 dB in intensity than when it was 70 dB. Contrary to expectation, subjects did not attend more to the voice whose sex matched their own on the binaural listening test. Rather, all subjects listened more to the actor with the male voice. Consistent with this tendency for the male voice to be more salient, subjects attributed more causality to an actor when the voice was-male than when it had been electronically converted to a female voice of the same intensity and intonation. Vocal salience also influenced subjects' impressions of the actors, but it had no impact on recall of the actors' verbalizations. Theoretical and practical implications of these findings are discussed.
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Considerable research has demonstrated an illusory causation effect in which visually salient people are perceived as more causal of events in a social interaction than their nonsalient counterparts. The present studies extended this work to the realm of auditory salience. Two determinants of auditory salience were manipulated-the intensity of a speaker's voice and the sex of a speaker's voice. As predicted, subjects attended more to a 75-dB (A) than to a 70-dB voice on a binaural listening test, and subjects attributed more causality to an actor in a two-person conversation when his voice was 75 dB in intensity than when it was 70 dB. Contrary to expectation, subjects did not attend more to the voice whose sex matched their own on the binaural listening test. Rather, all subjects listened more to the actor with the male voice. Consistent with this tendency for the male voice to be more salient, subjects attributed more causality to an actor when the voice was-male than when it had been electronically converted to a female voice of the same intensity and intonation. Vocal salience also influenced subjects' impressions of the actors, but it had no impact on recall of the actors' verbalizations. Theoretical and practical implications of these findings are discussed.
Considerable research evidence has revealed that salient stimuli-those that draw perceivers' attention-tend to be perceived as causing the events in a social interaction. This illusory causation effect (McArthur, 1980) has been obtained in a number of studies that employed salience manipulations derived from Gestalt laws of "figural emphasis." For example, Arkin and Duval (1975) found that an actor's artwork choices were attributed more to situational causes when the situation was figural or salient by virtue of a moving slide show than when it contained still photographs. McArthur and Post (1977) conducted a series of studies
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Requests for reprints should be sent to Leslie Z. McArthur, Department of Psychology, Brandeis University, Waltham, Massachusetts 02254. that generalized this effect to interpersonal interactions in which the salient situational stimuli were other people. When an actor conversed with someone who was salient by virtue of being brightly lit, moving, wearing a patterned shirt, or forming a physically similar unit with others present, then the actor's behavior was attributed more to situational causes than when he or she conversed with someone whose physical attributes were less salient. Presumably these "situational" causes are causes in the attention-drawing conversational partner. Research by McArthur and Solomon (1978) explicitly tested this and found that an aggressor's antisocial behavior was attributed more to causes in her partner when the partner was salient by virtue of a novel physical attribute-either a leg brace or red hairthan when the novel attribute was not present. Research by Taylor and her associates (e.g., Crocker, Fiske, Sprinzen, & Winkler, 1979; Taylor & Fiske, 1975) has also documented the impact of visual salience on perceptions of the extent to which one person causes the behavior of another. Actors who are salient by virtue of facing the perceiver are perceived as playing a greater causal role 236 in the conversation in which they are engaged than actors who are seated with their back to the perceiver. (See McArthur, 1981, and Fiske, 1978 , for more extensive reviews of this literature.)
Although there is a great deal of evidence to indicate that visually salient people tend to be perceived as causal agents, there has been no research investigating the impact of a person's vocal salience on causal attributions. Such research would seem important for at least two reasons. First, research has revealed that people consider voice to be a more vital cue for personality judgment than photographs, videotapes of a person walking, or a personal essay (Dzida & Kiener, 1978) , and vocal qualities have been shown to strongly influence such social judgments (eg. Scherer, 1978) . Because we are so dependent on voice cues in our perceptions of other people, research investigating the impact of a salient voice on causal attributions has important practical significance. It also has theoretical value. Despite all of the evidence documenting causal attribution to visually salient people, the question still remains as to why this occurs. Although the present research will not provide a definitive answer to that question, the demonstration of illusory causation effects within the auditory domain will help to narrow the range of plausible explanations for the effect.
Based on a comparison of those paradigms that have failed to find illusory causation effects and those that have demonstrated such effects, McArthur (1980) concluded that the tendency to attribute causality to visually salient actors requires the simultaneous presence of the salient and the nonsalient actor. There are two possible reasons why this might be so, and each suggests a different theoretical explanation for illusory causation effects. One possibility is that causal attribution to visually salient persons requires visual scanning activity that registers an interchange in units that begin with the visually salient person and end with the less salient one. A second possibility is that causal attribution to visually salient persons requires direct competition for the perceivers' attention by salient and nonsalient stimuli. This explanation suggests that preferential processing of the salient stimuli (e.g., greater recall, more thought) accounts for illusory causation effects, whereas the first explanation suggests that the perceptual organization of events involving salient and nonsalient stimuli accounts for illusory causation effects. (See McArthur, 1980 , for a more extended discussion.) Manipulating /vocal salience provides a means for sorting out these two possibilities. Unlike manipulations of visual salience, the manipulation of vocal salience can be achieved in a paradigm that allows the perceiver to register events in units that begin with the salient person and end with the nonsalient one without at the same time dividing perceivers' attention between salient and nonsalient stimuli. More specifically, when we listen to a conversation between a vocally salient and a nonsalient person, we can register this interchange in units that begin with the salient vocalizations and end with the less salient ones. We can also process just as much of the salient person's behavior as we can of the nonsalient person's behavior, since the vocalizations occur sequentially. Thus, the demonstration of illusory causation effects within the auditory modality would indicate that direct competition for perceivers' attention by .salient and nonsalient stimuli is not a necessary condition for the effect.
The first step in investigating the impact of a salient voice on causal attributions is to determine what vocal qualities are salient. As noted above, research investigating the impact of visual salience on person perception has drawn on Gestalt principles of figural emphasis as well as on theories of selective attention to identify those visual attributes that will be salient to perceivers; Although these theories have typically focused on stimuli in the visual modality, some of the principles are equally applicable to the auditory domain. For example, the general principle that "intense" stimuli are salient suggests that just as a brightly lit person is more salient than a dimly lit one (McArthur & Post, 1977) , so should a louder speaking person be more salient than a quieter one. Similarly, just as a person with a novel appearance is salient, so should a person with a novel voice be salient.
Although the impact of stimulus intensity and novelty can be generalized across mo-dalities, the impact of other stimulus qualities is less easily translated from the visual to the auditory domain. For example, it is not clear what would be the auditory analogue to the salience of a moving visual stimulus or a complexly patterned visual stimulus, both of which have been found to be perceived as causal (MeArthur & Post, 1977) . One qualitative feature that does transcend modalities is a person's "sex," which is manifested in both visual and vocal qualities. Moreover, there is some evidence that people who are the same sex as the perceiver are more salient than those of the opposite sex. For example, it has been found that children recall more of the behaviors of a same-sex model presented on videotape or in a storybook (McArthur & Eisen, 1976a; 1976b) . More direct evidence for the greater salience of people whose sex matches the perceivers' has been reported by Maccoby, Wilson, and Burton (1958) , who recorded perceivers' eye movements while they watched scenes in which only the male and female leads of entertainment films were on the screen. The results revealed that women spent proportionately more time than men watching the female lead, whereas men spent more time watching the male lead.
Based on the foregoing consideration of what vocal qualities are likely to be salient to perceivers, two studies were designed to investigate the impact of an actor's voice on perceiver's attention and causal attributions. Study 1 varied the volume of a speaker's voice, and Study 2 varied the sex of a speaker's voice. Because cultural assumptions about "loud" versus "quiet" people could provide an alternative to the salience explanation for greater causal attribution to the person with the louder voice, a very subtle manipulation of volume was employed in Study 1. Specifically, there was only a 5-dB (A) difference in the intensity of the two voices, one of which was set at 75 dB and one of which was set at 70 dB. This difference is just barely detectable, and it does not render one speaker loud and the other quiet. Rather, both speakers had voices of average intensity. The manipulation of voice sex that was employed in Study 2 was also designed to rule out certain alternative explanations. Specifically, a computer conversion of a male voice to a female voice was employed. Since this treatment introduces a slight buzziness into the speaker's voice, it was also performed on the male voice without the sex conversion feature, so that the only difference between the male and female version of a voice was its apparent sex: There were no differences in acoustical quality, rhythm, intonation, pauses, and so forth. Although this manipulation ensures that it is the sex of the speaker's voice per se that is influencing perceivers' judgments, one could nevertheless argue that this influence derives from perceivers' stereotypes about "males" and "females" rather than from the, salience of male and female voices. However, if the results of Studies 1 and 2 parallel one another as well as replicate the effects obtained in past research employing visual salience manipulations, this would render a salience interpretation of the data the most parsimonious.
Both Study 1 and Study 2 employed a binaural listening task as a manipulation check designed to determine whether the theoretically salient voice did indeed draw more attention. The binaural listening test was based on research that has revealed that subjects who listen to two short messages at the same time are able to attend to only one of them (e.g., Broadbent, 1958) . It was assumed that when the two messages were spoken by different voices, perceivers would listen to the most salient voice just as perceivers look at the most salient people (eg. McArthur & Ginsberg, 1981) . Thus, it was predicted that the more intense voice or the voice that matched the sex of the perceiver would receive greater attention on the binaural listening task and would be perceived as more causal of events in a tape-recorded conversation.
In addition to measuring attention and causal attribution to people with salient voices, recall of their verbalizations was also assessed. As noted above, one explanation that has been offered to account for illusory causation effects is the suggestion that they are mediated by preferential recall about the behavior of salient people (Taylor & Fiske, 1978) . Although the existing research literature has provided little evidence that the total quantity of information recalled about salient versus nonsalient people serves as a mediator, it has been suggested that this lack of evidence may be due to the fact that researchers have typically assessed total recall of verbal information, which may not be particularly sensitive to manipulations of visual salience. However, such recall should be sensitive to manipulations of vocal salience, and the present study, therefore, tested the hypothesis that there would be more total recall of a vocally salient actor's verbalizations and that this recall would correlate with causal attributions.
Method

Subjects
Volunteer subjects were recruited from the introductory psychology class at Brandeis University and received 1 hour of experimental credit for their participation in an experiment on person perception. Sixteen males and 16 females were recruited for the volumesalience study, and 32 males and 32 females were recruited for the sex-salience study. Subjects in each of the two studies were randomly assigned to one of two salience conditions (Actor A salient or Actor B salient) and to one of two rating orders (salient actor rated first or salient actor rated last).
Materials
Getting-acquainted conversation. A "getting-acquainted" conversation between two male actors was recorded on tape. Each actor was recorded on a separate band of the same tape. The conversation of approximately 5 min. duration was read from a script to ensure that each actor contributed the same amount of information and initiated the same number of topics of discussion. The names that were given to the actors, Pat and Gerry, and the topics they discussed did not provide the listeners with any information that would allow them to determine the actor's sex.
Listening tape. The binaural listening test procedures described by Broadbent (1958) were used as a model for the design of a binaural listening test. A tape recording was made by the two actors who were recorded in the getting-acquainted conversation. The two actors simultaneously listed seven sets of three digits. In a given set, the three digits spoken by Actor A differed from the three digits spoken by Actor B. For example, Actor A was heard to recite "three-five-two," while Actor B recited at the same time, "nine-six-eight." Each actor was recorded on a separate band of the same tape.
Salience manipulations. Manipulation of the volume of voice or the sex of voice on the getting-acquainted conversation tape and on the binaural listening tape was carried out in the following manner. In the volume salience study, the volume of one speaker was set at 70 dB, and the other was set at 75 dB. As noted above, this volume difference is detectable, but it is not greater than what might occur in a normal, everyday conversation. . Moreover, the difference in intensity of the two voices is sufficiently small so that when both are played simultaneously, a perceiver can voluntarily attend to either one-that is, the 75-dB voice is not so loud that it makes it impossible to listen to the 70-dB voice. In Condition 1, the speaker on the east wall was turned up so that Actor A was louder. In Condition 2, the speaker on the west wall was turned up so that Actor B was louder. In the sex-salience study, a modification of the tape was made to produce a sex change in the voice of each actor (Paul, Note 1) . First, the voices of both actors were put through a low bit-rate vocoder. A very slight buzziness was heard from both speakers as a result of the vocoderization. The parameters of each actor's voice were then adjusted to produce a highly realistic imitation of a female voice. This technique allowed us to vary the sex of each actor without changing the expression or tone or volume of each one's voice during the conversation. In Condition 1, Actor A was male and Actor B was female. In Condition 2, Actor A was female and Actor B was male.
Procedure
In both studies the getting-acquainted-conversation tape and the binaural-listening tape were heard by subjects through two stereo speakers. One speaker emitted the voice of Actor A, and the other emitted the voice of Actor B. The speakers were placed against the east and west walls of a square room and faced toward the center of the room. A maximum of four subjects participated in each run of the experiment. Two subjects were seated one behind the other, with their backs facing the north wall of the room while the other two subjects sat with their backs toward the south wall of the room (see Figure 1 ). This arrangement allowed subjects to be positioned at an equal distance from each speaker. 1 Seating arrangements were planned so that half of the male subjects and half of the female subjects heard the voice of Actor A from the speaker on their left, and the other half of the subjects heard the voice of Actor A from the speaker on their right. The sex of the subject seated in the centermost or outermost chairs was also counterbalanced.
On entering the lab, subjects were seated and given the following instructions: This is a study in an area of Social Psychology called interpersonal dynamics. More specifically, what we're interested in is something called the getting-acquainted process, and what happens when two people meet for the first time. I'm going to play a tape recording so that you can listen to two people who are getting acquainted for the first time, although they were asked in advance to think about what they were going to say and, of course, they knew they were being taped. After listening to the getting-acquainted-conversation tape, subjects were asked to record their impression of each stimulus person on a written questionnaire. When the questionnaires were completed, subjects were given the following instructions for the binaural listening test:
The next part of the experiment is basically a hearing test. You may have noticed that one speaker is directed at each ear. We are interested in rinding out whether you process the information going into your right ear differently than you process the information going into your left. I'm going to play a recording of two people speaking at the same time. They're each going to recite three digits. For example, the speaker on your right might say "3-5-9" while the speaker on your left is saying "2-6-8." We want you to listen to both speakers, and write down all six numbers, or as many of the numbers as you can. There will be eight sets of digits in all. Set one will be a practice set, sets two through eight will be counted.
Subjects listened to the practice set of three digit numbers and recorded the numbers that they heard. Next, subjects were asked whether they understood the instructions and if they had any questions. Subjects then listened to and recorded the next seven sets of three digit numbers. Subjects were thanked for their participation and thoroughly debriefed as to the purpose and goals of the experiment.
Dependent Measures
Causal attributions. Subjects rated how much each actor set the tone of the conversation, determined the kind of information exchanged, and caused the other person to behave as he or she did. Subjects also made causal attributions for specific behaviors. They rated how friendly, competent, nervous, and assertive each actor's behavior was and the extent to which each of these behaviors was caused by the actor's personality, by his or her conversational partner, and by the situation. Personality causes were defined for subjects as "the actor's traits, abilities, personal style, etc." Partner causes were described as "the conversational partner's behavior and personality, i.e., traits, abilities, personal style, etc." Situational causes were defined as "being in an experiment, being tape-recorded, etc."
2 All ratings were made on 9-point scales.
Impressions. In addition to rating the extent to which each actor manifested the four behaviors for which causal attributions were made, subjects were asked to rate each actor on six trait scales. Three of the traits were stereotypically feminine, according to Broverman, Vogel, Broverman, Clarkson, and Rosenkrantz (1972) , and included influenceability, sensitivity to the feelings of others, and emotionality. The remaining traits were stereotypically masculine and included competence, confidence, and logic. All ratings were made on 9-point scales.
Recall, Subjects were asked nine specific questions about what was said by each actor. The questions were the same for Actor A and Actor B. An example of the questions asked is as follows: "Where does he/she attend school?" The number of correct answers was determined to give a recall score for each actor.
Listening test. Subjects recorded digits heard through both speakers. The number of correctly recalled digits from Actor A and the number of correctly recalled digits from Actor B were tallied for each of the seven sets of digits.
Results
Volume Study
The dependent measures were subjected to an analysis of variance utilizing salience condition (2) and sex of subject (2) as be-2 Although attributions to personality disposition and to situational causes were measured, as has been traditionally done in research on salience effects, these measures will not be reported in the Results section. Although it might be expected that attributions of an actor's behavior to his own personality would increase as his voice becomes more salient, such salience effects have not been obtained in previous research, nor were they obtained in the present studies (see McArthur, 1981 , for a discussion of this issue). Also, although McArthur and Post (1977) found that making one actor physically salient in a two-person conversation increased situational attributions for the behavior of the nonsalient actor, McArthur and Solomon (1978) found that when a partner attribution measure was included, it usurped this effect, and salience influenced only the more specific and appropriate partner attribution measure.
tween-subject factors. Since each subject rated both speakers, actor (2) was employed as a repeated measure.
Listening. Salience of the voices was assessed by means of the binaural listening tests. The number of digits that were correctly recorded for each actor was determined for each of the seven sets of the three digits. For each actor, a score between 0 (none correct) and 3 (all correct) could be obtained for each set. The number of correct responses were summed to produce a total listening score for each actor that could range from 0 to 21. The analysis of variance performed on the total listening scores yielded a significant Salience Condition X Actor interaction effect that revealed that as predicted, subjects listened to the actors more when their voices were the louder of the two than when they were the softer, F(l, 28) = 11.02,p = .002 (see Table 1 ).
Causal attributions. Following the procedure employed in past research (e.g., Taylor & Fiske, 1975) , an index of each actor's general causal role was created by summing subjects' ratings of the extent to which the actor set the tone of the conversation, determined the information exchanged, and caused the behavior of the other actor. Since each of the individual ratings was made on 9-point scales, scores on the causal role index could range from 3 to 27. The analysis of variance performed on this index yielded a significant Salience Condition X Actor interaction effect, F(\, 28) = 5.27, p = .03, which revealed that as predicted, both actors were seen as more causal when their voices were 75 dB than when they were 70 dB (see Table 1 ).
The extent to which each actor's specific behaviors (e.g., competence, nervousness, etc.) were seen as caused by the actor's partner was summed to form a partner attribution index. This composite measure was employed, as had been done in previous research (e.g., McArthur & Solomon, 1978) , because the hypothesis concerned the relative strength of partner attributions and made no distinction among the behavioral dimensions. Since partner attributions on 9-point scales were summed across four behaviors, scores on the partner attribution index could range from 4 to 36. The analysis of variance performed on this index did not yield a significant Salience Condition X Actor interaction effect (F < 1). The parallel effects of vocal salience on listening and causal attributions raises the question of the relationship between the two. The degree to which subjects listened more to the 75-dB than to the 70-dB actor on the binaural listening task was not significantly related to their causal attributions for either actor's behavior during the getting-acquainted conversation. The average intercorrelation between relative listening to the 75-dB actor and perceptions of the actors' causal role was -.23 for the 75-dB actors and .14 for the 70-dB actors. The average intercorrelation between relative listening to the 75-dB actor and perceptions of the extent to which the actors' behavior was caused by their partner was .00 for the 75-dB actors and .18 for the 70-dB actors.
Impressions. With hindsight it became apparent that several of the impression measures were conceptually redundant with the causal attribution indices, and correlations among the two sets of measures revealed this to be the case. Only ratings of the actors' friendliness, emotionality, sensitivity, and logic were independent of causal attributions for the actors' behavior. Of these four measures, ratings of friendliness and logic were significantly influenced by the volume manipulation: The actors' behavior during the conversation was rated as more friendly, and the actors were perceived as generally more logical when their voices were 75 dB than when they were 70 dB, Fs(l, 28) = 4.80 and 3.7'1, ps = .04 and .06, respectively. The volume of the actors' voices had no significant effect on ratings of sensitivity (F < 1) or emotionality, F(l, 28) = 1.98, p> .15 3 (see Table 1 ).
Recall. Recall was measured by tabulating the number of correct responses to nine specific questions about each actor's statements during the getting-acquainted conversation. The Salience Condition X Actor effect did not approach significance (F < 1), and recall of the actors' verbalizations was not significantly correlated with causal attribution to them in either intensity condition (see Table 1 ).
Sex Study
As in the volume study, the dependent measures were subjected to an analysis of variance utilizing salience condition (2) and sex of subject (2) as between-subjects factors and actor (2) as a repeated measure.
Listening. The analysis of variance performed on the total listening scores yielded a significant Salience Condition X Actor interaction effect, which indicated that all subjects listened to the actors more when their voices were male than when they were female, F(l, 60) = 37.79, p < .001. The predicted triple-order interaction between subject sex, salience condition, and actor was not significant, F (\,60)= l.55,p = .22 , and planned comparisons to test the impact of voice sex on the listening of male and female subjects considered separately revealed that the tendency to listen more to a male voice was highly significant for subjects of both sexes, Fs(l, 28) = 27.31 and 12.02, both ps < .002, for male and female subjects, respectively. Although both male and female subjects listened significantly more to the male than to the female voices, the pattern of means revealed a tendency for female subjects to listen more to the female voices than male subjects did (see Figure 2) . Pooling the means across actors, female subjects listened more to female voices than did male subjects, /(62) = 2.28, p < .03, whereas there was no significant sex difference in listening to male voices (t < 1).
Causal attributions. The analysis of variance performed on the causal role index yielded a significant Salience Condition X Actor interaction effect, which indicated that both actors were seen as more causal when their voices were male than when they were female, F(l, 60) = 19.30, /x.OOl. Although the tendency to attribute causality to the actor with a male voice was less pronounced for female subjects than for male subjects, the predicted triple-order Subject Sex X Salience Condition X Actor interaction was not significant (F < I), and planned comparisons performed to test the impact of an actor's sex on perceptions of an actor's causal role for male and female subjects con- Note, n = 32 for means based on all subjects, n = 16 for means based on subjects of one sex.
sidered Separately revealed that subjects of both sexes rated the male voices as significantly more causal, F(l, 28) = 11.04, p = .002 for male subjects, and F(l, 28) = 8.36, p -.007 for female subjects (see Table 2 ). The analysis of variance performed on the partner attribution index yielded results parallel to those for the causal role index. A significant Salience Condition X Actor interaction effect, F(l, 60) = 4.63, p = .03, revealed that the behavior of each actor was attributed more to the partner when the partner's voice was a male voice than when it was a female voice. Although the predicted Subject Sex X Salience Condition X Actor triple-order interaction was not significant (F < 1), the pattern of means once again indicated that the tendency to attribute causality to the partner with the male voice was stronger for male subjects than for females. Furthermore, planned comparisons revealed that simple second-order interaction between salience condition and actor was marginally significant for male subjects considered alone, F(l, 28) = 3.21, p = .08, but not for female subjects considered alone, F(l, 28) = 1.58, p = .22. Thus, the overall tendency to attribute causality to the partner with the male voice was largely due to male subjects (see Table 2 ).
As was true in the volume study, the degree to which subjects listened more to the salient than the nonsalient actor on the binaural listening task was not significantly related to their causal attributions for either actor's behavior during the getting-acquainted conversation. The average intercorrelation between relative listening to the male actor and perceptions of the the actors' causal role was -.12 for the male actors and .01 for the female actors. The average intercorrelation between relative listening to the male actor and perceptions of the extent to which the actors' behavior was caused by their partner was .00 for the male actors and .06 for the female actors.
Impressions. As in the volume study, ratings of the actors' competence, assertiveness, influenceability, and confidence were significantly correlated with the causal attribution indices.
3 Unlike the volume study, ratings of the actors' nervousness were not significantly correlated with causal attributions. Thus, five rating measures were independent of attributions: nervousness, friendliness, emotionality, sensitivity, and logic. Three of these yielded significant effects: The actors' behavior during the conversation was rated as more nervous, and the actors were perceived as generally more emotional and less logical when their voices were female than when they were male, Fs(l, 60) = 27.82, 8.75, and 18.81; all/>s < .01. The sex of the actors' voices had no significant effect on ratings of friendly behavior or general sensitivity, F < 1 and F = 1.36, both ps > .20 (see Table 2 ).
Recall. The Subject Sex X Salience Condition X Actor triple-order interaction effect on recall was not significant (F < 1), and there was no significant Salience Condition X Actor second-order interaction as there was for the attribution and impressions measures (F < 1; see Table 2 ). In addition, recall of the actors' verbalizations was not significantly correlated with causal attributions to them either -when their voice was male or when it was female.
Discussion
The listening index in the volume study confirmed the hypothesis that the voice of an actor will be attended more when it is higher in intensity. In contrast, the listening index in the sex study did not confirm predictions. Although it had been expected that an actor whose sex matched that of the listener would be attended most, male voices were attended more than female voices by subjects of both sexes. However, female subjects did listen more to female voices than did male subjects. This finding might be explained by considering the possibility that there are two forces controlling the salience of voices of a particular sex. One force may be a general tendency to attend more to males than females. This possibility could result from the fact that males play a dominant role in our society. It might also be the result of differences in physiological auditory sensitivity to the acoustical characteristics of male versus female voices. It is conceivable that the frequencies of the laryngeal fundamental and vocal tract resonances that characterize a male voice' (Coleman, 1976) are picked up more readily than the frequencies that characterize a female voice.
4
A second force may be to attend to a person of the same sex because, as noted earlier, research on visual attention has revealed that subjects do attend more to same-sex actors. In males, these two forces would act in the same direction and combine to produce a strong tendency for male perceivers to listen to males. In females, these two forces would act in opposite directions. If the tendency to attend to males were stronger than the tendency to attend to females, the two forces could interact to yield the pattern of results obtained for females in the present study: a stronger tendency to attend to a male than to a female voice coupled with a stronger tendency to attend to the female voice than is shown by male subjects.
Consistent with past research that has manipulated visual salience, auditory salience yielded an illusory causation effect in which actors with salient voices were perceived as more causal than those whose voices drew less attention. Actors were perceived as more causal when they had the more salient 75-dB voice than the less salient 70-dB one. Similarly, actors were perceived as more causal when their voice was a salient, male voice than when it was converted to a female voice of the same intonation and intensity. The latter effect was stronger for male subjects than it was for females. One possible explanation for this trend is a general tendency for male subjects to attribute more causality to a salient actor of any kind. However, this explanation is not borne out by the data from the volume study in which male subjects did not attribute any more causality to actors with the higher intensity voice than did female subjects.
5 Another ex-4 Another conceivable explanation for the greater salience of the male voice is that some feature of the computer sex conversion rendered the female voice less salient. As noted earlier, the male voice as well as its female conversion were processed through the vocoder so that there would be no difference in the clarity of the two. Furthermore, the sex-stereotyped differences in impressions of the male and female voice provide convincing evidence that the sex conversion produced an authentic female voice. Nevertheless, the conclusion that male voices are more salient would be strengthened by future research that demonstrates such salience when it is a female voice that has been converted to male rather than vice versa.
5 On the contrary, simple effects analyses performed to test the impact of voice volume on perceptions of an actor's causal role for male and female subjects considered separately revealed that the Salience Condition X Actor interaction was significant for female subjects, F(l, 12) = 6.31, p = .03, but not for males (F < 1). Thus, the overall tendency to perceive the louder actor as exercising a greater causal role was largely due to female subjects. planation for female subjects' weaker tendency to attribute causality to actors with male voices is consistent with the original predictions as well as with the data from the binaural listening task. More specifically, the tendency for a female voice to be more salient for female than for male subjects may have yielded a weaker tendency for females to attribute causality to the male actor.
Although the voices that proved more salient on the binaural listening task were also perceived as more causal during the gettingacquainted conversation, the degree to which subjects listened more to the salient voice was not correlated with their causal attributions for either actor's behavior. This finding is consistent with data reported by McArthur and Ginsberg (1981) , who found that the extent to which subjects looked at visually salient actors was not positively correlated with their causal attributions, even though both looking time and causal attributions were higher for salient actors. Despite the similarity of the results, an important difference between the listening measure in the present research and the looking measure in the McArthur and Ginsberg research should be noted. The listening measure was intended as a manipulation checka means to ascertain which voice was indeed more salient. There is no reason to expect that the degree to which subjects listened more to the salient actor when the voices were presented simultaneously on the binaural task will be related to the degree to which they attributed causality to that actor when the voices were presented sequentially during the earlier getting-acquainted conversation. Indeed, the sequential presentation during the getting-acquainted conversation made it possible for subjects to listen to 100% of what each actor said, regardless of the salience of his or her voice. Although the data from the binaural listening task are thus inappropriate for testing mediational hypotheses, the causal attribution data themselves argue against the hypothesis that preferential processing of salient people's behavior mediates greater causal attributions to them: The illusory causation effects documented in the present research were obtained under conditions that did not divide subjects' attention between the salient and nonsalient actors and that, therefore, allowed subjects to process as much of the nonsalient as the salient person's behavior.
In addition to demonstrating that illusory causation effects do not require direct competition for the perceiver's attention among salient and nonsalient stimuli, the present research also revealed that these effects do not depend on greater recall of a salient person's behavior. Moreover, since the recall of a vocally salient actor's verbalizations was assessed, the lack of significant effects cannot be attributed to measurement of recall in the wrong modality as it can be in much of the research manipulating visual salience. Although there was no greater total recall of a vocally salient actor's verbalizations, some recent research on visual salience suggests that there may be greater recall of particular verbal behaviors by the vocally salient actor. More specifically, Fiske, Kenny, and Taylor (1982) found preferential recall for salient visual stimuli, which were judged by the perceivers to be representative of causal influence. Although the recall measure employed in the present research was not designed to assess verbal recall analogous to this more specific visual recall, it should be noted that such recall would not provide a satisfactory explanation for illusory causation effects. Specifically, it fails to explain how perceivers come to recall more information representative of a salient actor's causal influence rather than other types of information about the salient actor. In essence, this explanation seems to require that we selectively perceive the causal efficacy of a salient actor, which is just what the representative recall mediator is attempting to explain.
Although the present findings rule out one specific explanation for illusory causation effects-namely, that they derive from greater total recall about the behavior of salient people within the salient modalityand although they further reveal that illusory causation effects do not require direct competition for the perceiver's attention among salient and nonsalient stimuli, a definitive explanation for illusory causation effects remains to be found. Although the present research does not provide this explanation, it is worth noting that the perceptual organization hypothesis suggested by McArthur (1980) is compatible with the present findings. This explanation holds that the power of certain stimuli to draw attention may cause perceivers to register interactions between salient and nonsalient people in units that capture the impact of the salient person on the nonsalient person rather than vice versa. Thus, a conversation between a soft-spoken person and a louder person (soft-LOUD-soft-LOUD-soft) may be registered in units reflecting the causal influence of the louder actor on the quieter one (LOUD -> soft) rather than in units reflecting the causal influence of the quieter actor (soft -» LOUD). Some evidence consistent with this hypothesis is provided in the psycholinguistic literature in which it has been demonstrated that as one of two syllables in a two-syllable word increases in intensity, it is more likely to be perceived as the stressed syllable (e.g., Fry, 1955) . Thus, for example, the word object is more apt to be perceived as a noun the louder the ob syllable is relative to the ject syllable. An even closer analogue to the perceptual organization explanation for illusory causation effects would be provided by an experiment that presents subjects with a continuous string of syllables that can be segmented in one of two ways (e.g. gun shot gun shot) and determines whether the intensity of each word affects the perceptual organization of this reversible series (e.g., GUN shot, SHOT gun).
Although the primary focus of the present research was to assess the impact of vocal qualities on causal attributions for a speaker's behavior rather than their impact on impressions of the speaker, several of the impression effects were independent of the attribution effects and are quite interesting. Actors were rated as significantly less nervous and less emotional when their voice was male than when it was converted to a female voice of the same intonation and intensity; they were rated as less friendly when their voice was 70 dB than when it was 5 dB higher in intensity. In addition, actors with a male voice and those with a 75-dB voice were rated as more logical than those with a female or 70-dB voice. Most of these effects are consistent with past research that has demonstrated more extreme ratings of salient than nonsalient actors on a variety of trait dimensions and for a variety of salience manipulations (see McArthur, 1981 , for a review of this literature). The higher ratings of the 75-dB actor's friendliness and logic, the lower ratings of the male actors' nervousness, and the higher ratings of their logic all represent ratings that deviate more from the midpoint of the scale than do ratings of the less salient 70 dB or female actors. However, the lower ratings of the male actors' emotionality represent a less rather than a more extreme rating of salient actors.
The impact of vocal qualities on both causal attributions and impressions has important practical significance in addition to the aforementioned theoretical implications. Not only do these findings corroborate past research, which cites the general importance of vocal qualities in person perception, but they also provide more specific information regarding what perceptions are elicited by voices that vary in intensity and sex. The findings suggest, for example, that males may be more effective in a debate than their female adversaries, particularly when they are judged by a male audience. They also suggest that a very slight increase in vocal intensity may significantly augment perceptions of a person's friendliness and logic as well as the extent to which he or she is perceived to be influencing the behavior of another. Whether increased vocal intensity can offset the disadvantages of a female voice is a question worth pursuing in future research.
Conclusion
This research has demonstrated that a 75-dB voice is more salient than a 70-dB one and that a male voice is more salient than a female one. Regardless of whether vocal salience was manipulated by volume or by sex, actors were perceived as more causal when their voices were salient than when they were not. Salience also influenced impressions of the actors' personality on dimensions unrelated to their causal role. The present findings have implications for the impact of a person's vocal qualities on various social and occupational endeavors as well as for our attempts to develop a satisfactory theoretical explanation for illusory causation effects.
